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FOREWORD 


The  project  documented  in  this  report  received  funding  under  the  Innovative  Housing 
Grants  Program  of  Alberta  Municipal  Affairs.  The  Innovative  Housing  Grants  Program  is 
intended  to  encourage  and  assist  housing  research  and  development  which  will  reduce 
housing  costs,  improve  the  quality  and  performance  of  dwelling  units  and  subdivisions, 
or  increase  the  long  term  viability  and  competitiveness  of  Alberta's  housing  industry. 

The  Program  offers  assistance  to  builders,  developers,  consulting  firms,  professionals, 
industry  groups,  building  products  manufacturers,  municipal  governments,  educational 
institutions,  non-profit  groups  and  individuals.  At  this  time,  priority  areas  for  investigation 
include  building  design,  construction  technology,  energy  conservation,  site  and 
subdivision  design,  site  servicing  technology,  residential  building  product  development 
or  improvement  and  information  technology. 

As  the  type  of  project  and  level  of  resources  vary  from  applicant  to  applicant,  the 
resulting  documents  are  also  varied.  Comments  and  suggestions  on  this  report  are 
welcome.  Please  send  comments  or  requests  for  further  information  to: 

Innovative  Housing  Grants  Program 

Alberta  Municipal  Affairs 

Housing  Division 

Research  and  Technical  Support 

16th  Floor,  CityCentre 

10155- 102  Street 

Edmonton,  Alberta 

T5J  4L4 


Telephone:  (403)427-8150 
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EXECUTIVE  SUMMARY 


Background  And  Objective 

Individuals  and  agencies  within  the  construction,  regulatory  and  fire-safety  industries  are 
engaged  in  a  debate  regarding  the  appropriateness  of  using  fast-acting  residential  fire 
sprinklers  in  low-rise,  wood  framed,  multi-family  buildings  up  to  3  storeys  In  height.  One 
of  the  arguments  presented  by  sprinkler  advocates  is  that  the  cost  of  sprinklers  would  be 
offset  by  savings  from  the  reduction  in  construction  requirements  permitted  by 
sprinklered  buildings  by  codes.  However,  no  detailed  cost  analysis  of  this  argument  has 
been  carried  out.  The  objective  of  this  project  is  to  compare  the  cost  of  sprinkler 
installations  in  selected  multi-unit  residential  buildings  to  the  savings  which  would  accrue 
from  permitted  reductions  in  construction  standards. 

Approach 

Three  types  of  wood-framed  buildings  recently  built  by  Alberta  Mortgage  and  Housing 
Corporation  (AMHC)  were  chosen  for  analysis:  1)  a  single  storey  four-piex,  2)  a  one 
storey,  30  suite  senior  citizens  lodge  and  3)  a  three  storey  33  unit  senior  citizen  self- 
contained  apartment. 

Each  structure  was  analyzed  in  terms  of  the  requirements  of  the  1985  Alberta  Building 
Code  (ABC)  to  determine  what  reductions,  in  terms  of  construction  materials  or 
assemblies,  would  be  permitted  if  sprinklers  were  installed.  Because  the  ABC  had  not 
anticipated  sprinklers  being  installed  in  such  small  residential  buildings,  only  limited 
reductions  were  specified;  consequently,  the  buildings  were  also  analyzed  in  terms  of 
what  reductions  were  felt  to  be  reasonable  in  a  future  code  developed  with  sprinklers  in 
mind.  Both  groups  of  reductions  were  then  evaluated  by  the  general  and  mechanical 
contractors  who  had  been  involved  in  the  buildings'  construction  to  determine  which  of 
the  permitted  and  reasonable  reductions  were  applicable  and  appropriate,  and  cost 
savings  were  estimated  for  each  item. 
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In  addition  to  these  construction/material  reductions,  the  report  briefly  discusses  other 
benefits  which  accrue  from  a  sprinklered  design.  These  include  greater  freedom  to  use 
open  spaces  or  skylights,  the  option  to  employ  larger  windows  near  property  lines  or 
other  structures  and  the  chance  to  use  less  conservative  or  flame  resistant  finishing 
materials.  While  no  monetary  value  can  be  ascribed  to  these  intangibles,  they  do 
represent  benefits. 

Concurrent  with  the  pricing  of  reductions,  the  associated  mechanical  contractors  priced 
NFPA-13R  standard  sprinklers  systems  for  each  building. 


Findings 

The  following  cost  estimates  were  produced  for  each  of  the  buildings: 


Construction 

Sprinkler 

Net  Savings 

Building 

Savings 

Costs 

(Costs) 

Four-plex 

$3,961.00 

($10,000.00) 

($  6,039.00) 

Lodge 

$18,875.00 

($61,028.00) 

($42,153.00) 

Walk-up 

$26,016.00 

($58,760.00) 

($32,744.00) 

Apartment 

Because  of  the  apparent  high  cost  of  the  sprinkler  systems,  particularly  in  the  four-plex, 
a  third  independent  mechanical  contractor  was  engaged  to  review  both  the  design  of  the 
three  systems  and  their  pricing.  It  was  noted  that  one  of  the  basic  reasons  for  the  high 
price  was  the  cost  of  the  fast-acting  heads  required  in  residential  systems  and  the  cost  of 
the  controls  and  alarms  which  were  common  to  all  non-single  family  systems. 

Conclusions 

In  all  three  instances,  the  cost  of  sprinkler  systems  greatly  exceeded  the  savings  which 
might  be  realized  from  permitted  reductions  in  construction  materials  or  systems.  While 
it  is  recognized  that  different  designs  can  benefit  to  differing  degrees,  the  scale  of  the 
sprinkler  upcharges  is  so  great,  as  to  suggest  that  no  sprinkler  system  can  be  justified  in 
terms  of  cost  savings. 
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INTRODUCTION 


The  Alberta  Building  Code  (ABC)  permits  the  reduction  or  replacement  of  fire 
separations  and  fire  resistant  materials  in  some  types  of  residential  buildings 
when  approved  sprinkler  systems  are  installed  as  a  fire  protection  system.  Some 
suggestions  have  been  made  that  the  cost  of  sprinkler  systems  would  be  offset 
by  these  permitted  reductions  or  replacements  but  this  issue  has  not  been 
investigated. 

The  purpose  of  this  project  was  to  ascertain  whether  changes  in  construction 
technologies,  materials  and  design  permitted  under  the  1985  ABC  where  sprinkler 
systems  are  installed  in  selected  senior  citizen  residences  result  in  cost 
reductions  which  can  offset  the  cost  of  the  sprinkler  systems.  The  project 
analyzed  three  types  of  recently  completed  senior  citizens  projects  provided  by 
Alberta  Mortgage  and  Housing  Corporation  (AMHC):  a  four-plex,  a  lodge  and  a 
self-contained  apartment.  Based  on  the  analysis  of  results,  the  project  also  made 
conclusions  about  the  cost  effectiveness  of  sprinklers  in  typical  3  storey 
apartment  buildings  produced  by  the  private  sector  of  the  housing  industry. 

The  remainder  of  this  report  is  presented  in  the  following  sections: 

Section  2  describes  the  buildings  analyzed  and  the  costing  analysis  that  was 
carried  out. 

Section  3  presents  the  detailed  results  of  the  analysis  in  terms  of  the  permitted 
differences  in  sprinklered  and  unsprinklered  buildings  for  the  three  buildings 
analyzed  in  this  study. 

Section  4  draws  conclusions. 

Appendices:  The  three  Appendices  contain  the  following  information: 

a)  technical  drawings  of  the  three  buildings  analyzed  in  this  study, 

b)  design  drawings  for  the  sprinkler  systems  for  each  building,  and 

c)  specifications  for  the  sprinkler  systems. 
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2.0  APPROACH 


2,1     Selected  Buildings 

Three  recently  completed  senior  citizen's  apartments  were  selected  for 
study  from  Alberta  Mortgage  and  Housing  Corporation's  (AMHC)  portfolio. 
Plans  for  the  three  buildings  can  be  found  in  Appendix  A. 

Four-plex 

This  is  a  four  unit,  single  storey  senior's  apartment  which  includes  a  lounge 
and  public  washrooms,  and  encompasses  an  area  of  some  296  sq.m.  The 
project  was  designed  and  constructed  by  AMHC  in  1988  and  was 
classified  as  a  Part  9  Group  C  structure  with  a  crawl  space,  non-sprinklered 
and  facing  two  streets. 

Lodge 

This  structure  is  a  seniors'  lodge  encompassing  some  1500  sq.m. 
Designed  by  the  Gibbs  Gage  Partnership,  the  facility  was  built  in  1989.  In 
addition  to  its  26  conventional  and  four  barrier-free  suites,  the  building 
contains  a  lounge,  crafts  and  games  areas,  commercial  kitchen  and  dining 
room,  laundry,  tenant  storage,  and  a  manager's  office.  The  lodge  is  a 
single  storey  building  with  crawl  space,  but  with  a  basement  mechanical 
room;  non-sprinklered  and  facing  two  streets,  the  facility  is  classified  as 
Part  3,  Group  C  (Alberta  Building  Code  (ABC)  Article  3.2.2.27). 

Self-Contained  Apartment 

Encompassing  2329  sq.m.  on  three  floors,  this  33  unit  seniors'  self- 
contained  apartment  complex  was  designed  by  the  Bill  Boucock 
Partnership  and  built  in  1989.  Along  with  31  standard  units  and  2  barrier- 
free  units,  the  complex  encompasses  a  lounge,  crafts  and  laundry  area. 
Classified  as  a  Part  3  Group  C  structure  (ABC  Article  3.2.2.27),  the  building 
is  non-sprinklered  and  faces  three  streets. 
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2.2     Code  Analysis 


The  Alberta  Building  Code  recognizes  that  a  building  with  a  sprinkler 
system  is  safer  than  one  without;  consequently,  in  those  instances  where 
sprinklers  are  used,  it  allows  for  reductions  in  some  of  the  fire  safety 
construction  standards.  For  example,  use  of  sprinklers  allows  increased 
open  areas,  the  reduction  or  elimination  of  fire  separations,  and  the 
deletion  of  fire-rated  doors. 

The  Alberta  Building  Code  was  reviewed  to  identify  and  list  the  full  range  of 
potential  construction  changes  that  would  be  permitted  in  each  of  the  three 
buildings  if  they  were  sprinklered.  The  items  on  each  list  were  then 
evaluated  to  determine  which  of  the  permitted  changes  were  both 
applicable  and  appropriate  for  each  building,  and  each  of  these  were  in 
turn  costed. 

One  problem  with  this  approach  is  that  neither  the  construction  industry 
nor  the  building  officials  had  contemplated  sprinklers  being  installed  in  the 
small  residential  buildings  under  consideration;  consequently,  the  Code 
does  not  contain  the  same  range  of  reductions  for  the  building 
classification  applicable  to  the  small  buildings  analyzed  as  it  permits  in 
some  of  similar  construction  and  use  but  classified  differently.  To  respond 
to  this  situation  and  give  the  sprinkler  option  the  maximum  potential 
benefit,  the  researchers  drew  upon  their  engineering  knowledge  and 
judgement  to  identify  a  number  of  further  reductions  than  those  explicitly 
permitted.  These  are  considered  as  reasonable  extensions  of  existing 
code  and  were  reviewed  with  officials  from  Alberta  Labour  before  inclusion 
in  the  analysis.  Both  the  prescribed  and  reasonable  reductions  are  listed  in 
the  tables  presented  for  each  of  the  three  buildings. 
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Naturally,  some  potential  reductions  such  as  the  fire  rating  of  garbage 
chutes  or  group  tenant  storage  rooms- were  not  applicable  to  all  buildings 
and  have  been  omitted.  One  exception  existed  in  the  four-unit  apartment 
building,  where  implementation  of  the  potential  reduction  would  have  been 
more  expensive  than  the  existing  higher  construction  standard  and  it  was 
therefore  omitted.  This  unusual  situation  was  an  attribute  of  the  building's 
small  size  and  would  not  apply  to  a  larger  structure. 

2.3  Sprinkler  System  Designs 

Concurrent  with  the  identification  and  selection  of  reduced  requirements, 
complete  sprinkler  systems  were  designed  for  each  building.  The  designs 
followed  normal  engineering  practice  and  conformed  to  NFPA-13R, 
"Standard  for  the  Installation  of  Sprinkler  Systems  in  Residential 
Occupancies".  Drawings  and  specifications  for  the  three  designs  can  be 
found  in  Appendices  B  and  0. 

2.4  Costing 

Costing  of  the  construction  changes  was  done  by  the  general  contractors 
who  had  built  the  lodge  and  apartment  building.  Each  was  engaged  to  do 
quantity  take-offs  and  costing  of  their  own  building  as  well  as  provide  input 
on  the  costing  of  the  small  fourplex.  Similarly,  the  mechanical  contractors 
involved  in  the  lodge  and  apartment  were  engaged  to  cost  the  mechanical 
changes  and  to  prepare  a  lump-sum  tender  price  for  the  supply  and 
installation  of  the  sprinkler  systems  as  designed  and  specified  in 
Appendices  B  and  C  respectively  for  their  own  building.  They  also 
reviewed  and  costed  sprinklering  the  four-plex. 
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3.0  ANALYSIS 


3.1     Detailed  Results 

The  information  gathered  from  the  above  work  on  the  individual  buildings  is 
presented  in  the  following  three  tables.  The  items  are  numbered 
consecutively  and  grouped  under  general  headings  for  convenience. 
Relevant  Code  sections  (from  the  1985  ABC)  are  referenced  in  the  same 
column  ("Item  and  Code  References").  This  is  followed  by  a  column  which 
paraphrases  the  Code  requirements  for  non-sprinklered  buildings  (see 
"Non-Sprinklered  Building  Requirements").  The  next  column  ("Summary  of 
Permitted  Relaxations  in  Sprinklered  Buildings")  contains  a  brief  discussion 
of  the  applicability  of  the  proposed  reduction  in  a  generic  situation.  The 
next  column  ("Permitted  Changes  Adopted")  identifies  where  the  reduction 
has  been  applied.  The  final  column  ("Savings")  specifies  the  cost  saving 
that  would  arise  from  the  proposed  change  in  construction. 
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Discussion  of  Cost  Estimates 

An  earlier  study  (Cost  Study  of  Sprinkler  Installation  for  Residential 
Housing,  Wiebe  Forest  Engineering  Ltd,  October  1989)  indicated  that  the 
cost  of  a  full  sprinkler  system  for  a  single  family  dwelling  would  average 
$21.80/m^.  It  was  reasoned  that  the  cost  of  sprinklering  the  four-plex 
structure  should  be  in  the  same  range,  and  possibly  even  somewhat  lower 
since  only  a  single  head  end  is  required  to  serve  four  dwelling  units. 
However,  the  quoted  unit  cost  for  the  four-plex,  $33o78/m2  ($10,000  for 
296m^),  contradicts  that  logic.  Therefore,  another  mechanical  contractor 
was  engaged  to  provide  additional  prices  for  each  building.  Those  prices 
confirmed  the  accuracy  of  the  original  prices  received. 

To  rationalize  the  sprinklering  costs  for  the  three  buildings  in  terms  of 
comparing  them  to  industry  norms,  the  following  circumstances  were 
identified  through  discussions  with  the  participating  mechanical 
contractors: 

1.  Each  of  the  buildings  studied  in  this  project  includes  either  a  full 
crawl  space  or,  in  the  case  of  the  3-storey  apartment,  a  full 
basement  that  is  required  to  be  sprinklered,  but  is  not  included  in 
the  figure  describing  the  building's  area.  To  properly  compare 
costs  against  industry  norms,  the  building  areas  must  reflect  actual 
sprinklered  areas. 

2.  The  "head  end"  (pumps,  controls,  valves,  gauges,  fire  department 
connections,  header  piping)  comprises  a  significant  portion  of  the 
sprinkler  system  cost.  As  building  size  increases,  the  head  end  cost 
becomes  less  significant.  Industry  average  costs  as  available  for 
comparative  purposes  in  respect  of  this  study  generally  reflect  much 
larger  buildings  (for  example,  high  rise  apartments)  than  those 
considered  here,  so  unit  pricing  should  be  expected  to  be 
somewhat  higher  than  industry  norms. 
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With  consideration  to  item  1  above,  the  following  table  was  derived  to 
reflect  actual  unit  costs  for  sprinklering  the  buildings  of  this  study. 


Table  4  -  Unit  Costs  for  Sprinkler  Systems 


Building 

Four-plex 

Lodge 

Apartment 


Finished  Area      Sprinklered  Area     Quoted  Total  Cost      Unit  Cost 


296m^ 
1500m2 
2,329m2 


592m^ 
3,000m2 
3,034m2 


$10,000 
$61,028 
$58,760 


$16.89/m2 
$20.34/m2 
$19.37/m2 


The  unit  cost  for  the  four-plex  compares  favourably  against  the  previously 
calculated  cost  for  a  single  family  dwelling,  considering  that  the  head  ends 
for  the  two  sprinkler  systems  are  of  essentially  the  same  scale.  The 
Industry  average  for  sprinkler  systems  in  apartment  buildings  was 
approximately  $18.12/m^  in  1989.  With  allowances  for  normal  cost 
escalation  to  1990  and  possible  head  end  cost  imbalances  between  the 
subject  buildings  and  industry  norms,  the  unit  costs  for  the  lodge  and 
apartment  building  were  deemed  realistic. 
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4.0  CONCLUSIONS 


4. 1  Cost  Effectiveness  of  Sprinklering 

Based  on  the  available  information,  it  is  evident  that  in  all  three  buildings 
analyzed,  the  cost  of  sprinklering  far  exceeds  the  cost  savings  which  might 
be  achieved  from  the  changes  or  reductions  in  building  design  or 
construction  which  would  be  permitted  by  the  Alberta  Building  Code 
because  of  the  sprinklers.  Further  it  is  recognized  that  while  alternate 
buildings  might  demonstrate  a  different  set  of  costs,  the  extra  cost  of  the 
sprinklers  is  so  high  on  average,  that  it  is  unlikely  that  any  conventional 
combination  of  building  type  and  sprinkler  system  could  be  cost-effective. 

For  those  interested  in  the  application  of  this  work  to  the  broader  multi-unit, 
low-rise,  wood-framed  residential  building  industry,  it  must  be  noted  that 
the  buildings  studied,  although  drawn  from  Alberta's  social  housing 
portfolio,  closely  resemble  numerous  private  sector  structures  which  can 
be  found  throughout  the  Province.  This  is  particularly  true  of  the  four-plex 
and  three  storey  apartment  buildings  which  are  similar  to  a  small  scale 
rental  housing  and  conventional  3  storey  walk-up  apartments  respectively. 

4.2  Other  Benefits 

Aside  from  cost  considerations,  sprinklering  yields  various  non-financial 
benefits  which  might  influence  an  owner  or  designer  to  consider 
sprinklering  a  building.  Some  of  these  are  discussed  below. 

Design  can  be  influenced  from  spatial  and  material  perspectives  when 
sprinklers  are  incorporated  in  a  building.  Sprinklering  opens  the  way  for 
designers  to  use  interconnected  floor  spaces  such  as  multi-storeyed 
atriums  as  noted  in  clause  3.2.8.5.(1).  This  would  allow  single-loaded 
access  corridors  to  open  into  apartments  of  a  large  central  garden  or 
social  space.  This  would  greatly  enhance  the  openness  of  the  building  and 
foster  greater  communications  between  residents.  Sprinklers  permit  the 
use  of  finishing  materials  with  higher  flame-spread  ratings.  As  noted  in 
reference  to  sections  3.1.11.5,  9.10.16.4  and  9.10.16.7,  these  reductions 
would  even  open  up  the  use  of  such  materials  as  wood  finishes.  In  the 
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same  vein,  designers  could  utilize  other  options  including  skylights 
(pursuant  to  Section  clauses  3.2.3.11.(1)  and  9.10.12.4  of  the  Code)  to 
further  open  up  their  designs. 

Relaxations  in  construction  standards  can  also  affect  a  building's  exterior 
and  siting.  An  example  of  this  is  the  reduction  in  separation  distance 
between  the  building  and  the  property  line  because  of  the  use  of 
sprinklers.  While  this  can  be  used  to  locate  a  larger  building  on  a  given 
property,  the  reductions  permitted  by  Sections  3.2.3.  and  9.10.14  also 
allow  the  designer  greater  freedom  through  locating  a  structure  closer  to  a 
property  line.  This  facilitates  the  aggregation  of  areas  into  more  useful 
landscaped  zones  and  amenity  areas  to  the  benefit  of  both  the  building 
users  and  adjacent  property  owners.  A  more  subtle  impact  resulting  from 
the  use  of  sprinklers  is  the  relaxation  of  limits  on  window  openings.  With 
sprinklering,  the  designer  is  able  to  enlarge  and  in  some  cases  include 
windows  in  walls  to  create  a  more  pleasant  facade. 

The  final  benefit  deals  with  user  safety.  Although  the  Code  classifies 
senior's  residences  in  the  general  residential  use  category,  group  C,  many 
seniors  face  problems  of  mobility  during  an  emergency,  because  of  their 
infirmity  or  reduced  mobility.  The  use  of  sprinklers  adds  a  measure  of 
safety  by  allowing  more  time  for  residents  to  vacate  the  building. 

Insurance  costs  were  also  reviewed;  however,  since  the  buildings  analyzed 
are  covered  by  a  government  insurance  program,  no  cost  savings  are 
available  for  these  projects.  There  may,  however,  be  some  costs  savings 
available  for  private  buildings  of  this  type.  The  Insurer's  Advisory  Group 
(lAG)  noted  that  they  generally  recommend  a  10  to  30%  reduction  in 
premiums  for  sprinklered  buildings.  They  point  out,  however,  that  the 
premiums  are  market-driven,  and  as  a  result,  actual  reductions  offered 
may  be  in  the  order  of  10%. 

In  summary,  it  was  concluded  that  residential  sprinklers  may  add  a  measure  of 
increased  fire  safety  to  any  multi-unit,  low-rise,  wood-framed  residential  building, 
but  sprinkler  systems  cannot  be  justified  in  terms  of  savings  from  reduced 
construction  costs. 
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APPENDIX  A 


FLOOR  PLANS  OF  TYPICAL  BUILDINGS 

Type  1         Senior  Citizens'  Apartment  -  4  Unit  Single  Storey 
Type  2        Senior  Citizens'  Lodge  -  30  Unit  Single  Storey 
Type  3        Senior  Citizens'  Apartment  -  33  Unit  Three  Storey 
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APPENDIX  B 

TECHNICAL  DRAWINGS  OF  SPRINKLER  SYSTEM 

Type  1         Senior  Citizens'  Apartment  -  4  Unit  Single  Storey 
Type  2        Senior  Citizens'  Lodge  -  30  Unit  Single  Storey 
Type  3        Senior  Citizens'  Apartment  -  33  Unit  Three  Storey 
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APPENDIX  C 

SPECIFICATION  FOR  SPRINKLER  SYSTEM 


Sprinkler  Systans 
For  Senior  Citizen's 
Housing  


Section  15330 


WET  PIPE  SFRINKIER  SYSTEM 


Page  1 


PART  1  -  GENERAL 


1.1 


Related  Requirements 


.1     General  Requirements:  Section  01001 « 


1.2 


Reference  Standards 


.1     Do  work  in   accordance  with   the    follcwing   exc^xt   where  specified 
otherwise. 

.1     Alberta  Building  Code  (1985) . 
.2     NFPA  13R. 


1 . 3  Certificates 

.1  Provide  certification  at  the  completion  of  the  project  that  the 
sprinkler  system  is  installed  in  ccnpliance  witii  ajplicable  reference 
standards  including  the  Alberta  Building  Code. 


1.4  Engineering  Design  Criteria 

.1     Design  system  to  NFPA  13R  using  following  parazeters: 


.1  Hazard: 

.1     Residential  -  NFPA  13R. 
.2     Pipe  size  and  layout: 

.1     Hydraulic  design  for  sprinkler  system, 

.2     Head  layout:  to  NFPA  13R  as  indicated. 
.3     Water  supply: 

.1     For  the  purposes    of  tendering   only,  base   design  on  NFPA 

13R. 
.4  Zoning: 

.1     System  zoning  as  indicated. 


.1     Provide  maintenance    information  specified  in  Section  01001  -  General 
Requirements. 


.1     Provide  spare  sprinklers  and  tools  as  required  by  NFPA  13R  in  cabinet 
in  furance  roan. 


1.5 


Maintenance  Data 


1.6 


Maintenance  Matericils 


Sprinkler  Systems 
For  Senior  Citizen's 
Housing  


V?Er  PIPE  SFRINKIER  SYSTEM 


Section  15330 
Page  2 


PART  2  -  roOCUCTS 


2.1  Pipe^  Fittings  and  Valves 

.  1  Pipe: 

«1     Ferrous:  to  NFPA  13R. 

.2      Copper  tube:  to  NFPA  13Rc 

.3      Plastic  to  ULC  C199P. 

.2     Fittings  and  joints: 

el     Screwed,  soldered,  to  NFPA  13R. 

.3  Valves: 

.1     ULC  listed  for  fire  protection  service. 

.2     Bronze  to  NPS  2. 

.3     Ihreaded  to  NPS  2. 

.4     For  shut  off  service:  OS  &  Y  gate. 

,5     Swing  check  soft  seated  valves. 

.4     Pipe  hangers: 

.1     To  NFPA  Standard. 


2.2  Sprinkler  Heads 

.1     General:  to  NFPA    13R  and   UIC  listed    for  Residential  Quick  Response 
fire  service. 

.2     Type  to  be  as  indicated. 


2.3  Supervisory  Switches 

.1     Flow  Switch: 

.1  With  N.O.  and  N.C  contacts  and  supervisory  capability. 
.2     With  adjustable  tine  delay. 


2.4  Alarm  Bell 

.1     To  NFPA  13    and  ULC-S525-1978 :  surface  mounted,  vibrating  under  dcme, 
steel  cdloy   bell,  150    mm  diameter,    120  vac,  92  dB  output  at  3  m  on 


2.5  Signs 

.1     Signs  for  control,  drain  and  test  valves:  to  NFPA  13R. 
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PART  3  -  EXECOTICK 


3.1 


Installation 


.1     Install  and  test  to  acc^tance  in  accordance  with  NFPA  13R. 

.2  Install  pressure  booster  punp  and  storage  tank  in  accordance  with 
manufacturer's  instructions  and  as  indicated  for  rural  and  private 
water  system  installations. 

c3     Testing  to  be  witnessed  by  authorities  having  jurisdiction. 


